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11ntroduction
Anislandisacomputationallycomplexstructureinasentence.Whenanele-
mentamovesoutofanislanda,theoutcomeisunacceptable.Letussche-
matizetheislandphenomenonbyassumingthecopytheoryofmovement.'
(1)IslandEffect
* ...a...[a...a...]...
Anelementainsideanislandaiscopied,andthecopyremergesataposition
outside(3.Thisresultisunacceptable.Thetheoryofthecomputationalsys-
temofthehumannaturallanguage(CHL)mustidentifyaandexplainthecon-
ditionontheacceptability.TheresearchwasinitiatedbyChomsky(1962)
whenheproposedthe"A-over-Aprinciple"(laternamedbyJohnR.Ross)
toaccountfortheconditionsonmovement.'ConstructivelycriticizingChom一
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sky(1962),Ross(1967)identifiedfivepossibletypesofaandpostulatedfive
conditionsonthevariables(a).3'Chomsky(1962)andRoss(196initiatedthe
researchstreamsofgeneralizationandintegrationofconditionsonmovement,
suchassubjacency4'(Chomsky1973),theemptycategoryprinciple(ECP)5'
(Chomsky1981),theconditiononextractiondomain(CED)s'(Huang1982),y-
marking"(LasnikandSaito1984,1992),barriers8'(Chomsky1986),relativized
minimality(RM)(Rizzi1990),theminimallinkcondition(MLC)9'(Chomsky1995),
theminimizechainlinkprinciple(MCLP),theuniformitycorollaryonadjunc-
tion(UCA)10)(Takahashil994),andthephasetheoryl1)(Chomsky2001).12)Mi-
yamoto(2009)haswrittenanexcellentguidebooktothehistoryoftheresearch
regardingconditionsonmovement.IfollowMiyamoto(2009)inpresenting
thebasicfactsaboutconditionsandprinciplesinthispaper.Ispecificallyfo-
cusonMCLPandUCA,pointingoutpossibleproblemsandproposingpossi-
blesolutions.
Therestofthispaperisorganizedasfollows.Insection2,Iintroduce
MCLPandUCA.Insection3,Icomparetheovert(bearableornoisy)wh-
movement,whichoccursbeforeanSO,withthecovert(silent)wh-movement,
whichoccursafteranSO.Iadoptthestandardassumptionthatasilentmove-
mentischeaperthananoisymovement.Insection4,Ishowsomeproblems
oftheanalysisbasedonMCLPandUCA.Insection5,Iproposethecalcula-
blecomplexityhypothesis(CCH),whichmayhelptoovercometheseproblems.
Insection6,Isummarizethediscussion.
一144一
ProblemsoftheIslandExplanation
2MinimizeChainLinkPrincipleandUniformityCorollaryonAdjunction
2.1MinimizeChainLinkPrinciple(MCLP)
ChomskyandLasnik(1993)proposedMCLPasanessenceofRizzi's(1990)
RM13)ThedefinitionofRMisasfollows.
(2)RelativizedMinimality:Xa-governsYonlyifthereisnoZsuch
that
(i)Zisatypicalpotentiala-governorforY,and
(ii)Zc-commandsYanddoesnotc-commandX.
RMassumesheadgovernmentandantecedentgovernment.
(3)HeadGovernment:Xhead-governsYiff
(i)X∈{A,N,P,V,Agr,T},
(ii)Xm-commandsY,
(iii)nobarrierintervenes,and
(iv)RelativizedMinimalityisrespected.
ZisapotentialheadgovernorforY,whereZisaheadm-commandingY.
Antecedentgovernmentisdefinedasfollows:
(4)AntecedentGovernment:Xantecedent-governsYiff
(i)XandYarecoindexed,
(ii)Xc-commandsY,
(iii)nobarrierintervenes,and
(iv)RelativizedMinimalityisrespected.
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a.ZisatypicalpotentialantecedentgovernorforY,YinanA-chain
=ZisanAspecifierc-commandingY .
b.ZisatypicalpotentialantecedentgovernorforY,Yinan
A'-chain=ZisanA'specifierc-commandingY.
c.ZisatypicalpotentialantecedentgovernorforY,Yinan
X°-chain=Zisaheadc-commandingY.
MCLPisaneconomyprincipleofderivationthatrequiresstructure-building
toemployefficientcomputation.ChomskyandLasniknoticedthatthees-
senceofRMisminimalcomputation,andthus,generalized(andsimplified)
RMtoMCLP.
(6)乃 θハ7ininコlzeα1∂加 五inkPrincipノθ(MCLP)
Minimizechainlinks.(ChomskyandLasnik1993:546)
AnalternativetoMCLPistheshortestmovementcondition(SMC).
(7)SMC:Maketheshortestmovement.14)
MCLPandSMCareequivalentunlessotherwisenoted.
acontrast,asinthefollowingexample:
MCLPaccountsfor
(8)a.??Whatldidyouwonder[whenMaryfixedt]?
b.*Howldidyouwonder[whenMaryfixedthecar亡lp
Anargumentextractionoutofawh-islandislessunacceptablethananad-
junctextraction.Thestructureof(8a)isasfollows:
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(9)[cpWhatldid[lpt'"1[lpyou[vpt'"1[vpwonder[cpwhen[lp*t'1[lpMary
[VPピ1[vpfixedt]]]]]]]]]]
MCLPdemandsthatthewh-phrasewhatadjointoeachhighermaximalpro-
jection.Inaddition,itdemandsthatthewh-phrasemustdropbyattheSpec
ofCP,whichdeterminesthesentencetype,aninterrogativesentenceinthis
case.However,anotherwh-phrase,when,occupiestheSpecofCPofthe
embeddedclause.Theintermediatetracet"becomesanasteriskedinterme-
diatetrace*ガ'1,whichmeansthatthetraceis[一γ]-marked.Thereasonis
thatahigherintermediatetraceガ"1failstoantecedent-governthelower亡"1
becauseoftheinterveningpotentialgovernor,thatis,thewh-phrasewhen
intheembedded-clauseSpec(LasnikandSaito1984).Thiscreatesasubja-
cencyeffect;t"shouldbeclose(subjacent)enoughtot"'tobeallowedtoex-
ist,butitisnot.Furthermore,themovingwh-phrasewhatisanargument;
therefore,thesemanticinterface(LF)deletesallintermediatetracesincluding
theasteriskedone.Thisisbecausetheinformationofanargument'soriginal
traceiseasilyrecoverablebytheverb,sotheoriginaltracedoesnotneed
otherintermediatetracesforinformationrecovery.Undertheeconomyprin-
ciple,ifsomethingunnecessaryexists,itmustbedeleted.Theoriginaltrace
ishead-governedbytheembedded-clauseverb.Theresultantrepresentation
isasfollows:
(10)[cpWhatldid[lpyou[vpwonder[cpwhen[lpMary[vpfixed亡1]]]]]]
ECPissatisfiedinthefinalrepresentation,butMCLPisviolatedinthecourse
ofderivation(thestructure-buildingprocess).Sincethederivationviolates
MCLP,itshowsasubjacencyeffect,whichcausesamilddeviance.Thestruc-
tureof(8b)isasfollows:
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(ll)[cpHowldid[lpt[lpyou[vp亡1[vpwonder[cpwhen[lp*亡1[lpMary
[vpt[vpfixedthecar]t]]]]]]]]]
Asin(8a),(8b)alsoviolatesMCLPbecausetheadjunctwh-phrasehowfails
todropbyattheembedded-clauseCPSpec,creatingasubjacencyeffect.
Unlike(8a),thesemanticinterfacedoesnotdeleteintermediatetracesofthe
adjunctwh-phrasein(8b)becausetheoriginaltraceofanadjunctwh-phrase,
notbeinghead-governed,mustbeantecedent-governedbyanimmediately
highertrace,whichmustbeinturnantecedent-governedbytheimmediately
highertrace,andthehighestintermediatetracemustbeantecedent-governed
bytheheadofthechain=low.Allintermediatetraces,includingthe[-y]-
markedtrace*t,arepreserved.The[一 γ]-markedtrace*tviolatesECPin
thefinalrepresentation.Theexamplein(8b)ismoreanomalousbecauseit
violatesbothMCLPandECP.
Fortheadjunct-PPislandeffectandthesubject-islandeffect,Chomsky
andLasnik(1993)employedthefollowingsimplifieddefinitionofabarrier:
(12)Barrier=anoncomplementmaximalprojection
Anelementxisanoncomplementifitisnotasisterofahead.Theadjunct
PPandsubjectNParebarriersbecausetheyarenotcomplements.Thebar-
riermechanismaccountsfortheunacceptabilityofthefollowingexamples:
(13)a.*HowedidJohnleaveOsaka[PPbeforehefixedthecart,]?
b.*Howlis[cPthatJohnfixedthecar亡1]obvious?
Theexamplesareunacceptablebecausethewh-phrasemovesoutofthebar-
rier(noncomplement;adjunctPPandsententialsubject).MCLPisirrelevant
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becausethereisnointerveningpotentialgovernor(anotherwh-phrase).Chom-
skyandLasnikclaimthattwomechanisms,MCLPandabarrier,areneeded
toaccountforthemovementproblems.Inparticular,theexamplesareex-
cludedbecauseanadjunctiontoanadjunctisprohibited.Thederivationof
(13a)isasfollows:
(14)[cPhow1[c・did[IPt[IPJohn[vPt[vpleaveOsaka[PPbefore[IPt[IPhe
[vptl[vp[vpfixedthecar]亡1]]]]]]]]]
ThederivationviolatesMCLP(SMC)becausetheadjunctwh-phraseskips
toadjointotheadjunctclausalPP.However,thisanalysisfacesaproblem
whenittriestoaccountforthecorrespondingexampleinJapanese,which
isacceptable.Inthenextsection,weanalyzeTakahashi'sstudy(1994),which
attemptedtounifyMCLPandthebarriermechanism(Miyamoto2009).
2.2UniformityCorollaryonAdjunction(UCA)
Takahashi(1994)proposedtheUCAtounifyMCLPandthebarriers(Mi-
yamoto2009:94).Inparticular,Takahashifoundredundancyinthedefinition
ofabarrier(=noncomplement)andintheconditiononadjunctioninthebar-
riersystem(adjunctiontononcomplementisprohibited)(ibid.95).Tounify
MCLPandthebarriers,Takahashiproposedtheuniformitycorollaryonad-
function.
(15)乃e乙TniformityCoro1Lヨη 『on.4(加nction(UCA)
Adjunctionisimpossibletoapropersubpartofauniformgroup,
whereauniformgroupisanontrivialchainoracoordination.
(Takahashi1994:26)
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UCAfollowsfromamoregeneralhypothesis(ibid.21).
(16)Chainsareuniform.(B owning1987,Chomsky1991,1994)
Thishypothesisisexpressedmoreformallyasfollows(ibid.21-22).Assume
thatP(a)meansthatahaspropertyP,andPmeans`isadjoinedtobyX'or
`isnotadjoinedto.'
(17)If(α1,_,αn)iSaChain(1≦n),thenfOrany1(1≦1≦n),P(αi).
Thebasicideaisthatifxadjoinstoamemberofanontrivial(multimembered)
chain,xmustadjointoallmemberstobealegitimatechain.
2.2.1NontrivialChain
LetusconsiderhowUCAworkswithMCLPbyobservinganontrivialchain.
Considerthefollowingcontrast:
(18)a.*Whopdid[storiesabouttl]terrifyJohn?
b.Wholdidyouread[storiesabout司?
AssumeaVP-internalsubjecthypothesis(VISH),whichstatesthatthesub-
jectNPisexternallymergedwithinVPtoreceivethesemanticrolefrom
V(Fukui1986,Kitagawa1986,Kuroda1988).Thederivationof(18a)develops
asfollows.SupposethatthederivationhasreachedVP.
(19)[vP[NPstoriesaboutwho]terrifyJohn]
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INFLmergeswithVPandattractsthesubjectNPtocheck[NOM]off.15'
(20)[IP[NPstoriesaboutwho]lINFL[vPtterrifyJohn]]
Cbearingthefeature[WH]mergeswithIP.
(21)[cPC[IP[NPstoriesaboutwho]lINFL[vPtterrifyJohn]]]
Cattractsthewh-phrase.Itisatthisstagewhenthewh-movementbegins.
ThederivationobeysMCLP,andthewh-phrasewhobeginstoadjointothe
dominatingmaximalprojections.Supposethatthewh-phraseadjoinstothe
subjectNP.
(22)[cpC[lp[Npwho2[Npstories[ppt[ppabout亡2]]]]lINFL[vptterrify
John]]]
TheformedchainCHaisasfollows.
(23)CH、=([Npwho2[Npstories[ppt[ppaboutt]]]]1,t)
Giventhecopytheoryofmovement,wecanobtainamorepreciserepresen-
tationofCHa.
(24)CH、=([Npwho2[Npstories[ppwho2[ppaboutwho2]]]]1,
[Npstories[ppwho2[ppaboutwho2]]]1)
LetussimplifyCHdandrepresent[NPstories[PPwhoz[PPaboutwhoz]]]as[NPcr]
then,CHabecomesasfollows.
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(25)CH、=([Npwho2[Npα]],[Npα])
CHaviolatesUCAbecausewhozadjoinstoapropersubpart(=thefirst[NP
a])ofauniformgroup(=anontrivialchain).Therefore,thisderivationis
blockedbyUCA.
Supposethatthewh-phrasewhoadjoinstothematrixIPonitswayto
C,skippinganadjunctiontothesubjectNPandcircumventingUCAviolation
Theresultantstructureisasfollows:
(26)[cPC[IPwho2[IP[NPstoriesabout亡2]11NFL[vP亡1terrifyJohn]]]
TheformedCHbisasfollows.
(27)CHb=(whoz,tz)
CHbsatisfiesUCAbutviolatesMCLPbecausethechainlinkisnotminimized.
Ithasskippedapossibleintermediatelandingsite(anadjoinedpositiontothe
subjectNP).TheminimizedchainlinkthatsatisfiesMCLPisasfollows:
(28)CH。 ニ(v曲02,ガ2,亡2)
wheretzisanintermediatetracethatadjoinstothesubjectNP.InCHI,an
intermediatetraceadjoinstothesubjectNPandsatisfiesMCLP,butviolates
UCA.Thus,thereisnowaythatthewh-phrasewhocanreachCsuccess-
fullyin(18a).Letusconsider(18b),whichisrepeatedinthefollowing.
(29)Wholdidyouread[storiesabout司?
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SupposethatthederivationhasreachedVP.
(30)[vpyouread[Npstories[ppaboutwho]]]
INFLmergeswithVP,andthesubjectmovestotheIPedge.
(31)[lpyoulINFL[vp亡1[Npstories[ppaboutwho]]]]
TheCbearing[WH]mergeswithIP.
(32)[cpC[lpyOUIINFL[vpt[NpStOrieS[ppabOUtWhO]]]]]
Cattractsthewh-phrasewho.Thewh-movementobeysMCLP.Theresul-
tartstructureisasfollows.
(33)[cpwho2C[lpガ'"2[lpyoulINFL[vpガ"2[vpt[Np亡"2[Npstories
[PPガ2[PPabout亡2]]]]]]]]]
TheformedCHdisasfollows.
(34)CHd=(who2,亡""2,亡"～,亡"2,亡～,t)
CHdobeysUCAandMCLP.Therefore,(18b)isacceptable.Thecrucialdif-
ferencebetweenthederivationsof(18a)and(18b)isthataCase-checking-
drivenmovementprecedesthewh-movementintheformerbutnotinthe
latter.6
LetusconsiderhowUCAexplainsasilentwh-movementoutofthesub-
jectphraseinJapanese.Irepeattherelevantexamples.CAUSindicatesa
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causativeauxiliaryverb(AUX).TheAUXgarmeans
"showasignof."17)
(35)a[dare-nikansuruhanashi]-gaJohn-okowa-gar-ase-to-no?
who-aboutstory-NOMJo㎞ 一ACCfea血1-AUX-CAUS-PAST-Q
`Wh
oisthepersonxsuchthatthestoryaboutxfrightenedJohn?'
b.kimi-wa[dare-nikansuruhanashi]-oyon-da-no?
you-TOPwho-aboutstory-ACCread-PAST-Q
`Whodid
youreadstoryabout?'
Thederivationof(35a)proceedsinthefollowingmanner.
derivationhasreachedVP.
Supposethatthe
(36)[VP[岬[PPdare-rukansuru]hanashi]-gaJohn-okowa-gar-ase]
who-aboutstory-NOMJohn-ACCfearful-AUX-CAUS
INFLmergeswithVP.
(37)[P[w[即[PPdare-nikansuru]hanashi]-gaJo㎞一〇kowa-gar-ase]
who-aboutstory-NOMJohn-ACCfearful-AUX-CADS
[㎜Lta]]
PAST
Takahashiassumesthat,unlikeinEnglish,theJapaneseINFLdoesnotattract
thesubjectNPforCase-checkinginovertsyntax(beforeanSO).Notethat
thisassumptioniscrucialforTakahashitoaccountfortheacceptablestatus
of(35a).18'Cbearingthefeature[WH]mergeswithIPandbeginstoattract
thewh-phrase.
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(38)[cP[IP[vP[NP[PPdare-nikansuru]hanashi]-gaJohn-o
who-aboutstory-NOMJohn-ACC
kowa-gar-ase][INFLta]][cno]]
fearful-AUX-CAUSPASTQ
Thewh-movementobeysMCLP.Theresultantstructureisasfollows.
(39)[cpdare1[lp[lpガ"1[vpガノ1[vp[Npガ1[Np[ppt-nikansuru]hanashi]]-ga
who-aboutstory-NOM
John-okowa-gar-ase]][INFLta]]][cno]]
John-ACCfearful-AUX-CAUSPASTQ
TheformedCHeisasfollows.
(40)CHe=(dare1,ガ"1,ガ'1,ガ1,t)
CHesatisfiesUCAandMCLP.Therefore,theexampleinwhichawh-phrase
movesoutofthesubjectNPisacceptable.Letusconsidertheexamplein
(35b),whichisrepeatedbelow.
(41)kimi-wa[dare-nikansuruhanashi]-oyon-da-no?
you-TOPwho-aboutstory-ACCread-PAST-Q
`Whodidyoureadstoryabout?'
Thederivationproceedsasfollows.SupposethatVPisformed.
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(42)[vpkimi-wa[Np[ppdare-nikansuru]hanashi]-oyom]
you-TOPwho-aboutstory-ACCread
INFLmergeswithVP.
(43)[lp[vpkimi-wa[Np[ppdare-nikansuru]hanashi]-oyom][INFLda]]
you-TOPwho-aboutstory-ACCreadPAST
Cbearingthefeature[WH]mergeswithIP.
(44)[cp[lp[vpkimi-wa[Np[ppdare-nikansuru]hanashi]-oyom]da][cno]]
you-TOPwho-aboutstory-ACCreadPASTQ
Cattractsthewh-phrasedare"who."Theresultantstructureisdetailedbelow.
(45)[cpdarel[lp亡""1[lp[vpガ"1[vpkimi-wa
whoyou-TOP
[Npガノ1[Np[ppガ1[ppt-nikansuru]]hanashi]]-oyom]]da]][cno]]
aboutstory-ACCreadPASTQ
TheformedchainCHgisasfollows.
(46)CHg=(darel,ガ 川1,ガ"1,亡"1,ガ1,亡1)
CHgsatisfiesMCLPandUCA.Therefore,(35b)isacceptable.Itisessential
forTakahashitoassumethattheJapaneselanguagelackstheobjectNPmove-
menttovforCase-featurechecking.Otherwise,theanalysiswouldincor-
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rectlypredictthattheexampleisunacceptable.
2.2.2Coordination
LetusconsiderhowUCAworksforcoordinationbyfirstrecapitulatingthe
definitionofUCA.
(47)TheUniformityCorollaryonAdjunction(UCA)
Adjunctionisimpossibletoapropersubpartofauniformgroup,
whereauniformgroupisanontrivialchainoracoordination.
(Takahashi1994:26)
Thehypothesisisexpressedmoreformallyasfollows(ibid.24).Assumethat
P(α)meansthatαhaspropertyP,andPmeans`isadjoinedtobyX'or`isnot
adjoinedto.'
(48)Ifal,...,anareconjunctsofacoordination,then
forany1(1≦1≦n),P(α 、).
Considerthefollowingcontrast(Miyamoto2009:98).
(49)a.*Wholdidyoumeet[friendsof司and[John]?
b.Wholdidyoumeet[friendsof司and[enemiesof司?
Takahashiassumesthatinacoordinatestructure[、α1andα2],α1andα2are
thesamesinglememberinachain.Thatis,thetwoconjunctsαlandα2are
copiesofeachother.Then,itfollowsthatifxadjoinstoa,itmustadjointo
bothαlandα2.Thederivationof(49a)isasfollows.Thewh-phraseWho
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mustadjointoeachhighermaximalprojectionbeforeitarrivesatthematrix
CPSpec.Letuswalltheconjunctsin.
(50)[cpwho1[c,did[lpガ"}[lpyou[vpガ'}[vpmeet
[NPガ1[NP[NP亡1[NPfriendsoft]]and[NPJohn]]]]]]]]
ThederivationviolatesUCAbecausethewh-phrasefailstoadjointothesec-
andconjunct[NPJohn].Thederivationof(49b)isasfollows:
(51)[cpwho1[c・did[lpガ"}[lpyou[vp亡"}[vpmeet
[Npガ}[Np[Nptl[Npfriendsof司]and[Nptl[Npenemiesof司]]]]]]]]]
Thewh-phraseadjoinstobothconjuncts,therebysatisfyingUCA(MCLPis
alsosatisfied).
UCAoncoordinationexplainstheadjunctconditioneffect,asillustrated
inthefollowingexample(Miyamoto2009:98).
(52)Hanakoswamslowly.
Ithasthefollowingsemanticstructure(Higginbotham1985)
(53)ヨ θ[Swim(Hanako,e)&Slow(θ)
Thesemanticstructurereadsas"thereexistedaneventesuchthattheac-
tionofswimmingconsistsoftwoarguments,Hanakoande,ANDthestate
ofslowconsistsofanargumente."Theideaisthatanadverb(adjunct)is
aconjunctinacoordination.Giventhis,letusconsidertheadjunctcondition
violation.
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(54)*HowedidJohnleaveOsaka[PPbeforehefixedthecartl]?
ThematrixVPandtheadjunctPPareconjuncts.Thederivationisasfollows:
(55)[cPhowl[c,did[IP亡z[IPJohn[vPガ}[vP[、・pleaveOsaka]
[PPt,[PPbeforehefixedthecartl]]]]]]]
Thewh-phrasefailstoadjointothefirstconjunct,violatingUCA.Thus,UCA
doesnotneed(hence,discards)astipulationinthebarriermechanismthat
barsadjunctiontoanadjunct(noncomplement).
TakahashiarguesthatUCAoncoordinationaccountsforthecomplex-
NPconstrainteffectifarelative-clause(RC)CPisanadjunctl9)AnRChead
(NP)andRCareconjunctsofacoordination.Considerthefollowingexample.
(56)?*Whatzdidyoumeet[people[whop[tlworetz]]]?
Thederivationisasfollows.
(57)[cpwhat2[c・did[lpガ'"z[lpyou[vpガ"z[vpmeet[Npガ'}[Np[Nppeople]
[cPwho1[IPガ》[IPt/[vptz[、・Pwore胡]]]]]]]]]]]
SincenothingadjoinstotheRC-headNP,UCAdemandsthatnothingadjoins
toRC(CP).Thewh-phrasewhatadjoinsneithertotheRCheadnortoRC
(CP).Therefore,thederivationsatisfiesUCA.However,thederivationMCLP
(SMC).(Takahashi1994:78).
(58)SMC:Maketheshortestmovement.(ChomskyandLasnik1993)
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Thewh-phrasewhatfailstodropbyattheembedded-clauseCPSpecbe-
causeanotherwh-phrasewhooccupiesthatposition.Thederivationviolates
MCLP(SMC),butsatisfiesUCA.IfUCAissatisfied,MCLPisviolated,and
viceversa.Therefore,thereisnowaythatthederivationcanconverge.
Takahashiclaimsthataclausalcomplementofanounisanadjunct;and
therelevantexampleisexcludedinthesameway.Astothecomplex-NP
conditioneffectinJapanese,theanalysismustassumeanoperatormovement
withinthecomplexNP.Theanalysiscorrectlypredictsthatanadjunctwh-
movementoutofacomplexNPwouldberuledoutinJapanese;namely,if
thederivationsatisfiesUCA,itviolatesSMC(=MCLP),andviceversaHow-
ever,theanalysisincorrectlypredictsthatanargumentwh-movementout
ofacomplexNPisunacceptableinJapanese.Takahashimuststatethata
complexNPthatcontainsanadjunctwh-phrase(wheretheRCheadand
RCCPareconjuncts)isdistinctfromtheonethatcontainsanargumentwh-
phrase(wheretheRCheadandRCCParenotconjuncts),whichisanadhoc
stipulation.
3SilentMovementvs.NoisyMovement
Letusrecapitulatetherelevantexamples.UnlikeEnglish,Japanesedoesnot
exhibitasymmetryintermsofthesubjectislandeffect.
(59)a.[dare-nikansuruhanashi]-gaJohn-okowa-gar-ase-to-no?
who-aboutstory-NOMJohn-ACCfearful-AUX-CAUS-PAST-Q
`WhoisthepersonxsuchthatthestoryaboutxfrightenedJohn?'
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kimi-wa[dare-nikansuruhanashi]-oyonda-no?
you-TOPwho-aboutstory-ACCread-Q
`Whodidyoureadstoryabout?'
In(59a),thewh-phrasedare"who"appearsinsidethesubjectisland.Ifa
wh-phraseundergoesasilentmovementinalanguagesuchasJapanese(Hu-
ang1982),thewh-phrasemovesoutofthesubjectislandsilently.Notethat
inEnglish,awh-phrasecannotmovenoisilyoutofthesubjectNP,butitcan
dosooutoftheobjectNP,asshowninthefollowingexamples:
(60)a.*Whopdid[storiesabouttl]terrifyJohn?
b.Who,didyoureadstoriesabouttl?
Onemightclaimthatawh-phrasedoesnotundergomovementinJapanese.
However,thereisevidencethatawh-phraseundergoessilentmovementin
thelanguage.Considerthefollowingexample.Notethattheadjunct-wh
phrasenaze"why"isconnectedtotheembedded-clauseverbkatta"bought."
Thatis,theexampleintendstoaskthereasonwhyJohnboughtthebook.
(61)*Mary-wa[冊[John-ganazekatta]hon]-osuteta-no?
Mary-TOPJohn-NOMwhyboughtbook-ACCthrow-away-Q
`Wh
atisthereasonxsuchthatMarythrewawaythebookthat
Johnboughtforx?'
TheexampleisunacceptableLO'Thesimplestpossibleaccountingistoattrib-
utetheunacceptabilitytoanislandconditionviolation.Thisisapieceofevi-
dencethattheJapaneselanguagehassilentwh-movement.Thederivation
isasfollows:
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(62)[cpnaze2[c・Mary-wa[lptz[lp[vpt"z[vp[Npto[Np
whyMary-TOP
[cPOP1[IPtz[IPJohn-gatltkatta]]]
John-NOMbought
[NPhon]Q]-osute]]ta]]no]]
book-ACCthrowawayQ
UCAbarstheadjunctwh-phrasenaze"why"toadjointoRCCP.Thederi-
vationviolatesMCLP(SMC)becausetheadjunctwh-phrasefailstodropby
atapossibleintermediatelandingsite.
However,theexampleofanargumentwh-movementoutofacomplex
NPposesaproblem.
(63)Mary-wa[NP[rPnani-okatta]hito]-onagutta-no?
Mary-TOPwhat-ACCboughtperson-ACChit-Q
`WhatisthethingxsuchthatMaryhitthepersonthatboughtx?'
Thederivationisasfollows:
(64)[cpnani2[c・Mary-wa[lp亡""z
whatMary-TOP
[IP[。,ガ"z[。,[。,亡"z[。,
[cPOpl[IPtz[IP[vPtz[vPttzkat]]ta]]][NPhito]]]-onagut]]ta]]no]]
boughtperson-ACChitPASTQ
UCAprohibitsthewh-phrasefromadjoiningtoRCCP.Thederivationvio-
latesMCLP(SMC)becausethewh-phrasefailstodropbyatapossibleinter-
mediatelandingsite.UCAandMCLP(SMC)incorrectlypredictthattheex-
ampleisunacceptable.
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Notethatbothanadjunctwh-movementandanargumentwh-movement
outofacomplexNPareexcludedinEnglish.
(65)a.*WhyldidMarythrowaway[thebookthatJohnboughtt,]?
b.*WhatldidMaryhit[thepersonthatbought司?
Whyisanadjunctwh-phrasemovement,unlikeanargumentone,sensitive
toanislandinJapanese?ApossibleexplanationistoreturntoECP,which
explainsargument-adjunctasymmetry.Unlikeanadjunctwh-phrase,anar-
gumentwh-traceislexicallygovernedandECPisalwayssatisfied.Anad-
junctwh-tracemustbeantecedent-governed.Anadjunctwh-traceinside
acomplexNP,ontheotherhand,isnotantecedent-governed.Thatis,the
embeddedclauseinsidethecomplexNPisnotL-markedanditbecomesa
blockingcategory(hence,abarrier).ThecomplexNPnodebecomesabarrier
(byinheritance)bydominatingabarrier.Thus,twobarriersintervenebe-
tweentheoriginaltraceandtheantecedent,andtheexampleviolatesECP.
Thebasicideaisthatanadjunctneedsmorecomplexcomputation.ECPcor-
rectlypredictsthatanadjunctwh-traceinsidethecomplexobjectNPfails
tobeantecedent-governed.Asaresult,theintermediatetraceadjoinedto
theembedded-clauseIPis[-y]-marked.Noadjuncttraceisdeletedandthe
[-y]-markedtraceispreservedinLF.Withthe[-y]-markedtrace,thederi-
vationcrashes.
Inaddition,asilentmovementisimmunefromtheadjunct-PPislandef-
fectinJapanese.Thefollowingcontrastwillfurtherindicatethis.
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a.*Susan-wa[Mary-onazenaguttahito]-ohihan-shita-no?
Susan-TOPMary-ACCwhybeatperson-ACCcriticism-did-Q
`WhatisthereasonxsuchthatSusancriticizedthepersonthat
hitMaryforx?'
?
Susan-wa[Bill-gaMary-onazenagutta-kara],
Susan-TOPBill-NOMMary-ACCwhybeat-because
kare-ohihan-shita-no?
he-ACCcriticism-did-Q
`WhatisthereasonxsuchthatSusancriticizedBillbecausehe
hitMaryforx?'
In(66a),theadjunctwh-phrasenaze"why"movesoutofthecomplex-NP
islandsilentlyandtheresultisunacceptable.Ontheotherhand,in(66b),it
movesoutoftheadjunct-PPislandsilentlyandtheresultisacceptable.UCA
andMCLPincorrectlypredictthat(66b)shouldbeunacceptable.Notethat,
inEnglish,neitherargumentnoradjunctwh-phrasecanundergoabearable
movementoutofthecomplexNP.
(67)a.*WhatldidMaryhit[Npthepersonthatbought亡1]?
b.*WhyldidMarythrowaway[NPthebookthatJohnbought亡1]?
MCLPequippedwithUCAcorrectlyexplainstheacceptability.
ThecomplexNPthatcontainsaclauseiscomplexandiscalledanisland
(Ross1967).AnislandiscomplexenoughforCHLtorelateanelementthat
isinsidetheislandtoanelementthatisoutsideofit.Thestructureofan
adjunctextractionoutofanislandisasfollows(forsimplification,theinterme一
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diatetracesareomitted):
(68)[cpWhyl[c
tl]]]
did][IPMarythrowaway[NPthebookthatJohnbought
Cattractsthewh-phrasewhyoutofanisland,whichcomplicatesthecom-
putation.ThecorrespondingJapaneseexamplehasthefollowingstructure
afterasilentwh-movement:
(69)[cPnazel[Mary-wa[:vP[John-ga亡lkatta]hon]-osuteta][cno]]
whyMary-TOPJohn-NOMboughtbook-ACCthrew-awayQ
ThedifferencebetweenEnglishandJapaneseisthatthe
hearable(noisy)intheformerbutsilentinthelatter.
wh-mov mentis
4SomeProblemsofUCA
LetusschematizetheexamplesthatUCAaccountsfor.
thatareirrelevantareomitted.
(70)E1コgush励 一extraction
a.*WH2..,[NP、ubエあ]1_[vP右V_]
b.WHI。..【VP_V副
Intermediatetraces
(subject-whextraction)
(object-whextraction)
(71)Japanesewh-extraction
a.WHI...
b.WHI...
[VPtl..,V]
【VP_tV]
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IftheobjectphraseinEnglish(70b)undergoesaCase-feature-drivenmove-
menttothevPedge,UCAincorrectlypredictsthattheexampleisunaccept-
able'1'IfthesubjectphraseandtheobjectphraseinJapaneseundergoaCase-
feature-drivenmovementtotheIPedgeandthevPedge,respectively,UCA
incorrectlypredictsthattheexamplesareunacceptable.Thus,Takahashi's
UCAsolutionreliesonthefollowinghypotheses:
(72)HypothesesthattheUCAReliesOn
a.VISH(e.g.,Fukui1986,Kitagawa1986,Kuroda1988).
b.InEnglish,butnotinJapanese,afunctionalheadinflection(INFL
orT)attractsthesubjectNPbearingtheCasefeature[NOM]
toIPSpecpositionand[NOM]ischeckedanddeletedfromthere.
Ontheotherhand,inbothlanguages,afunctionalhead(thelight
verbv)doesnotattracttheobjectNPbearingtheCasefeature
[ACC]tovPSpecpositionforCasechecking(anddeleting),but
[ACC]ischeckedanddeletedinsitu(attheoriginalposition).
IassumethatVISHisempiricallyandconceptuallycorrectAsanalternative
toVISH,onemayassumeavlSH(vPinternalsubjecthypothesis):thesubject
NPexternallymergeswithVPandconstituteavPedge.Ontheotherhand,
thehypothesisin(72b)seemsdubiousbecauseofthefollowingreasons.22
(73)ProblemsoftheUCAHypothesis
a.ItisadhoctoassumethatinEnglishthesubjectNPmovesto
checkCaseoff,whereastheobjectNPremainsinsitutocheck
Caseoff.
b.Itisadhoctoassumethatbothsubjectandobjectremainin
situforCase-checkinginJapanese.
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Inbothlanguages,theadvocatedVPstructure(VandObjre-
maininsitu)failstoproducealinearorderfortheverbandthe
objectNP,giventhelinearcorrespondenceaxiom(LCA,Kayne
1994).
UCAequippedwithMCLP(SMC)incorrectlypredictsthatan
argumentwh-phrasecannotmoveoutofacomplexNPinJapa-
nese.Furthermore,itincorrectlypredictsthatawh-phrasecan-
notmoveoutofanadjunctPP(clausalPP)inJapanese.
Inexaminingtheproblemsin(73a)and(73b),wehavetoaskthefollowing
questions.IsittruethatthesubjectNPmovesfromVPSpectoIPSpecin
English?IsittruethattheobjectNPremainsinsituinEnglish?Isittruethat
thesubjectNPandtheobjectNPremaininsituinJapanese?Despitesome
controversyaboutthis,letusassumethatagreementandfeature-checking
causeaheadtoattractanelementtoitsSpec,andthatthetwolanguages
donotdifferinthisrespect.ThereisevidencethattheCase-feature[NOM]
andthefiniteINFL(T)inJapanesehaveacloseconnection(agreementrela-
tion),asinEnglish(Takezawa1987).
(74)a.John-wa[Mary-ga/*nikeeki-otabe-to-to]
John-TOPMary-NOM/DATcake-ACCeat-PAST-that
`JohnthoughtthatMaryatethecake.'
omotta.
thought
b.John-wa[Mary-*ga/nikeeki-otabe-te]
John-TOPMary-NOM/DATcake-ACCeat-INFINITIVAL
hoshi-katta.
want-PAST
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`JohnwantedMarytoeatthecake.'
AccordingtothevirustheoryofCase-featurechecking(Piattelli-Palmarini
andUriagereka2004),structuralfeaturessuchas[NOM]and[ACC](Casefea-
tures)arevirusesinthesensorimotorsystem,whichusessoundinformation,
andthethoughtsystem,whichusesmeaninginformation.Thatis,thesetwo
externalsystemscannotinterpretstructureinformationas[NOM]and[ACC].
Therefore,[NOM]and[ACC]mustbedeletedwithinthelanguagesystem
beforetheyflowintothetwoexternalsystems.[NOM]inthefiniteT(tense
=INFL)isaviruschecker(antibody)thatcandeleteaviral[NOM](antigen)
intheCaseparticlega.In(56a),[NOM]inthefiniteTtosuccessfullydeletes
[NOM]inga.However,anantibody[NOM]cannotdeleteanantigen[DAT].
Nothingdeletesaviral[DAT]anditflowsintotheexternalsystems,which
causesthemtofreeze.Thisiswhy(74a)isexcludedwiththedativeCase
markerni.Ontheotherhand,in(74b),theinfinitivalTtobearsanantibody
[DAT]andthisantibodychecksofftheantigen[DAT]intheCaseparticle
ni.Thereisnoantibodythatdeletesaviral[NOM]intheembeddedclause.
Therefore,(74b)isruledoutwhengaappearsintheembeddedclause.
Then,inbothlanguages,thesubjectNPmovestoIPSpecfor[NOM]-
checking,andtheobjectNPmovestovPSpecfor[ACC]-checking.UCAin-
correctlypredictsthatthewh-movementoutoftheobjectNPisruledout
inEnglish,andthatthewh-movementoutofthesubjectNPandtheobject
NPisruledoutinJapanese.
Astotheproblemin(73c),letusseehowKaynedefinesthelinearcor-
respondenceaxiom(LCA).ForagivenphrasemarkerP,letAbethemaxi-
malsetoforderedpairs<X;,Y;>suchthatforeachj,X;asymmetricallyc-com-
mandsY;,andTbethesetofterminals.Then,
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(75)五(二4
d(A)isalinearorderingofT.23)
InTakahashi'sanalysis,theverb(V)andtheobjectNP(Obj)externallymerge
andremaininsitu.ItfollowsthatVandObjarealwaysinsymmetrical(mu-
teal)c-commandrelation,whichshouldalwaysleadustoungrammaticality,
becausenoorderingofVandObjhasbeendetermined.GivenLCA,either
VorObjmustmove.IfObjmoves,UCAincorrectlypredictsthatanobject
NP(eithersimpleorcomplex)alwayscountsasanisland.
Asto(73d),Takahashi'sanalysisfailstoaddressthefactthatanargument
wh-phraseundergoesasilentmovementoutofacomplexobjectNPinJapa-
nese.Letusconsiderthederivationoftherelevantexample.
(76)Mary-wa[Np[lpnani-okatta]hito]-onagut-ta-no?
Mary-TOPwhat-ACCboughtperson-ACChit-PAST-Q
`WhatisthethingxsuchthatMaryhitthepersonthatboughtx?'
MCLPandUCApredictthattheexamplehasthefollowingstructure.
(77)[cpnani2[c・Mary-wa[lp亡""Z
whatMary-TOP
[IP[。,ガ"Z[。,[。,亡"z[。,
[cPOP1[IPガ》[IP[vP亡}[vPttkat]]ta]]]
bought
[NPhito]0]-onagut]]ta]]no]]
person-ACChitPASTQ
UCAprohibitsthewh-phrasefromadjoiningtoRCCP.Thederivationvio-
latesMCLP(SMC)becausethewh-phrasefailstodropbyatapossibleinter-
mediatelandingsite.Thus,UCAandMCLP(SMC)incorrectlypredictthat
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theexampleisunacceptable.Theanalysisalsofailstoaccountforthefact
thatawh-phrasemovesoutofanadjunctPP(clausalPP)inJapanese.24'
(78)a.Mary-wa[John-ganani-okatta-kara],
Mary-TOPJohn-NOMwhat-ACCbought-because
kare-onagut-to-no?
he-ACChit-PAST-Q
`WhatisthethingxsuchthatMaryhitJohnbecausehebought
x?'(*WhatldidMaryhitJohnbecauseheboughtt,?)
b.Susan-wa[Bill-gaMary-onazenagutta-kara],
Susan-TOPBill-NOMMary-ACCwhybeat-because
kare-ohihan-shita-no?
he-ACCcriticism-did-Q
`WhatisthereasonxsuchthatSusancriticizedBillbecausehe
hitMaryforx?'
(*WhatdidMaryhitJohnbecauseheboughttl?)
Theexamplein(78a)hasthefollowingderivation.
(79)[cPnani1[c・Mary-wa[IPガ"}
whatMary-TOP
[IP[。,路[。,
【PP[cPガ}[cP【IPt1[IPJohn-ga[vPtkat]tai]]kara]【vPkare-onagut]1]
John-NOMbuyPASTbecausehe-ACChit
一170一
ProblemsoftheIslandExplanation
ta]]no]]
PASTQ
AccordingtoUCA,thewh-phrasenani"what"doesnotadjointotheadjunct
PP.TheformedchainviolatesMCLP(SMC)becauseitskipsapossibleinter-
mediatelandingsite(anadjoinedpositiontotheadjunctPP).Thus,UCA
equippedwithMCLP(SMC)incorrectlypredictsthattheexampleisunaccept-
able.
5AProposal:TheCalculableComplexityHypothesis
IproposeananalysisthatcircumventstheproblemsoftheMCLP+UCA
analysis.Inparticular,Iproposethefollowinghypothesis.
(80)CalculableComplexityHypothesis(CCH)
Thecostofcomplexityofanislandeffectiscalculable(canbedig-
itized).Thegrosscostofanislandeffectistheresultoftheinter-
actionbetweenthethreelevelsofcomplexity,thatis,thecomplex-
ityoftheislandstructure,ofthemovingelement,andofthemove-
menttypes.
Asforthecomplexityoftheislandstructure,someislandsarecomputation-
allymorecomplexthanothers."AcomplexNPismorecomplicatedthan
asimplesubjectNP.AsimplesubjectNPismorecomplicatedthanasimple
objectNPbecausetheformerhasacloserrelationtotheverb.Adomain
thathasacloserrelationtotheverbinvolvesmoreefficientcomputation.
Itismoreefficienttorecoverinformationifadomainisclosetotheinforma一
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tionsource,thatis,theverb26)Withappropriaterevisions,scalesthatcalculate
barrierhoodandphasehoodareusedtocalculatethecomplexityoftheisland
structure.
Asforthecomplexityofthemovingelement,adjunctsaremorecomplex
thanarguments.Averbinherentlycontainssomeinformationonarguments,
andtherefore,argumentinformationiseasilyrecoverable.Averb,however,
lacksinformationonadjuncts;therefore,adjunctinformationishardtorecover
(morecostly).
Asforthecomplexityofmovementtypes,foranoisy(bearable)move-
ment,CHLneedstoemploytheoperationSOtosendthemovementinforma-
tiontothesensorimotorsystem.Forasilentmovement,ontheotherhand,
CHLdoesnotneedtoinvokeSO;hence,thecomputationalcostisless.The
ideaiscomputationallynaturalbecausepronunciationneedsmoreenergy.
Asilentmovementwithoutpronunciationcontributestoreductionincom-
plexity(cost).Thesamestructurecanbeanislandforanoisymovement,
butnotforasilentmovement.Inparticular,acomplexstructuresuchasthe
subjectNPbecomesanislandforanoisymovement,butnotforasilentmove-
ment.AnadjunctPPisanislandforanoisymovement,butnotforasilent
movement.AcomplexNPisanislandforanoisywh-movementofanargu-
mentoranadjunctinEnglish,anditisforasilentwh-movementofanadjunct
inJapanese.Thesamestructure(acomplexNP)isnotanislandforasilent
wh-movementofanargumentinJapanese.Withappropriaterevisions,scales
thatcalculatemovementdistance(subjacencyandminimality)areusedto
calculatethecomplexityofmovementmodes.
Letussummarizetheparadigminthefollowingtable.Notethatasim-
ple(nonclausal)subjectNPandasimple(nonclausal)objectNPcannotcontain
anadjunctwh-phrasetostartwithbecauseoflackofmodality(sentencehood).
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IslandTypesWh-TypesMovementTypesAcceptability
SimpleSubjectNPArgument
Noisy *
Silent OK
SimpleObjectNPArgument
Noisy OK
Silent OK
AdjunctPP
(clausalPP)
Argument
Noisy *
Silent OK
Adjunct
Noisy *
Silent OK
ComplexNP
Argument
Noisy *
Silent OK
Adjunct
Noisy *
Silent *
Table1:IslandTypes,Wh-Types,MovementTypes,andAcceptability
ForthesubjectNP,adjunctPP,andcomplexNP,involvingtheargument
wh-phrase,anoisy(costly)movementcausestheislandeffect,whileasilent
(costless)movementdoesnot.FortheobjectNP,bothnoisyandsilentmove-
mentsdonotcausetheislandeffectAsimpleobjectNPisatypicalnonisland.
ForcomplexNPinvolvingadjunctwh-phrases,bothnoisyandsilentmove-
mentscausetheislandeffect.AcomplexNPisatypicalislandforadjunct
wh-phrases.Weneedtoconsiderthecomplexitylevelsoftheislandstructure,
ofanelementthatmoves,andofmovementtypes.Thereisinteractionamong
thethreelevelsofcomplexity.
LetusdeterminepartialcoshAstothecomplexityoftheinherentstruc-
turesofanisland,assumethefollowing:objectNP=1,adjunctPP=2,sub-
jectNP=2,complexNP=3.Iassumethecomplexitylevelofthesubject
NPandtheadjunctPPtobeidenticalbecausetheysharethestatusofnon一
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complementhood(anonsistertoahead).AcomplexNPthatcontainsaclause
costs3(thehighest)becausetheinternalstructureismorecomplex.Asto
thecomplexityofthemovingelement,letusassumethefollowingargument
=1,adjunct=2.Anargumentischeaperbecausetheinformationismore
easilyrecoverablebytherelevantpredicate.Argumentinformationisthe
minimumrequirementfortherelevantpredicateandapredicateinherently
containsallargumentinformation.Anadjunctismoreexpensivebecausein-
formationrecoveryismorecomplex(e.g.,antecedentgovernment).Astothe
complexityofmovementtypes,letusassumethefollowing.silentmovement
=1,noisymovement=3.Ahearable(noisy)movement(remergesbefore
SOandpronouncesthehighestcopy)needsmoreenergy(hence,morecom-
Alex)becausethesensorimotorinterfacehastoinstructthebody(earsand
mouth)toperceiveandproducesoundwaves.Itiscrucialthattheratiodif-
ferencebetweenasilentmovementandanoisymovementislargerthanthe
ratiosoftheothertwoparameters.Asilentmovementoccursafterthefinal
SOandanymovementafterthefinalSOisfree.Thatis,asilentmovement
involvesasingleSO.Inanoisymovement,ontheotherhand,anSOofan
adjunctprecedesthemovement(thiscausestheadjuncttobecomeanisland),
andthemovementresultbecomesanothertargetofSObeforethefinalSO.
Unlikeasilentmovement,anoisymovementinvolvesmultipleSOs(atleast
threeSOs).Hence,silentmovement=1,noisymovement=3.Assumemul-
tiplicationforcostcalculation."Theresultisthefollowing.
(81)ObjectNP+argument+silentmovement=lxlxl=1
0bjectNP+argument+noisymovement=1XlX3=3
SubjectNP+argument+silentmovement=2xlx1=2
*SubjectNP+argument+noisymovement=2XlX3=6
AdjunctPP+argument+silentmovement=2xlxl=2
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*AdjunctPP+argument+noisymovement=2XlX3=6
AdjunctPP+adjunct+silentmovement=2×2×1=4
*AdjunctPP+adjunct+noisymovement=2×2×3=12
ComplexNP+argument+silentmovement=3XlX1=3
*Comple
xNP+argument+noisymovement=3XlX3=9
*Comple
xNP+adjunct+silentmovement=3×2×1=6
*Comple
xNP+adjunct+noisymovement=3×2×3=18
Letusreorderaccordingtothecost.
(82)ObjectNP+argument+silentmovement=lXlXl=1
SubjectNP+argument+silentmovement=2XlX1=2
AdjunctPP+argument+silentmovement=2XlX1=2
0bjectNP+argument+noisymovement=lxlx3=3
ComplexNP+argument+silentmovement=3XlX1=3
AdjunctPP+adjunct+silentmovement=2x2x1=4
*SubjectNP+argument+nois
ymovement=2XlX3=6
*AdjunctPP+argument+noisymovement=2xlx3=6
*Comple
xNP+adjunct+silentmovement=3×2×1=6
*C
omplexNP+argument+noisymovement=3Xlx3=9
*AdjunctPP+adjunct+nois
ymovement=2×2×3=12
*C
omplexNP+adjunct+noisymovement=3×2x3=18
Acomputationwithgrosscomplexityof40rlessisacceptable,whereasthat
withgrosscomplexityof60rmoreisunacceptable.Letusplotagraphto
summarizetheresults.Astotheabbreviationforislandtypes,Ob=object,
Su=subject,AdPP=adjunctPP(adjunctclause),andCl=complexNP.
Astothetypesofmovingelements,Ag=argumentandAd=adjunct.As
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tothemovementtypes,Sl=silentandNs=noisy.
Graph1:CalculatingGrossCostoftheIslandEffect
Asteriskedextractiontypesareunacceptable.Thegraphindicatesthata
computationwithgrosscomplexityof40rlessisacceptable,whereasthat
withgrosscomplexityof60rmoreisunacceptable.Acceptableextractions
havesomecost,notzero.Unacceptableextractionshavegrosscostsvarying
from6to18.Thecostspectrumisnotcontinuous,butdiscrete(digital).An
economyprinciplesuchasMCLPiscompatiblewithCCHinthatbothdeal
withcomputationalcomplexity.CCHexplainscostvariationamongvarious
islandeffects.UCAisdispensedwith?8'
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6ConcludingRemarks
IhavepointedoutsomeoftheproblemsofUCA,inwhichTakahashi(1994)
proposedtounifyMCLPandthebarriers(Miyamoto2009).UCAmakesad
hocassumptions.IproposedCCHtoaccountforvariousasymmetriesinthe
islandphenomenonwithoutUCA.CCHstatesthatislandeffectcomplexity
isdigitizedandhencecalculablebymultiplyingthecostsofthethreelevels
ofcomplexity:thatofanislandstructure,amovingelement,andmovement
types.Thefundamentalpointisthatcomputationalcomplexitymatters.The
thirdfactor(theprincipleofcomputationalefficiency)deducescomputational
complexity.By"thirdfactor,"NoamChomskymeansfactorsthatnotofthe
humangenome(DNA,thefirstfactor)orexperience(externalenvironment,
thesecondfactor)(Chomsky2005).Thethirdfactorgovernsmanyinorganic
matterssuchassnowflakes.Freedfromheavyrestrictionofgravityandpres-
sure,infinitehexagonalpatternsofsnowflakesarethepurerealizationofa
covalentbondedatomicstructureofH20thatshowsanimageofMickey
Mousewithhistwohydrogenatedearsextendingat104.5°,whichmakesthe
hexagonsolidbycreakinginwardat15.5°L9'Inthesamevein,freedfromgrav-
ity(unlikeotheranimals,wearebipedal)andhencepressureuponbrainsize,
andnothavingtofullysubmittocommunicativeadaptation(unlikeotherani-
mats,wearefreetolie),aninfinitenumberofmerging(binarybranching)pat-
ternsofsentencestructurearethepurerealizationofthegrowthof150bil-
lionneuronsthatself-organizeanddirectacomputationalnetworkresponsi-
bleforbothoursanityandinsanity.Asentencestructureislikeasnowflake.
Principlesthatconstraintheinorganicworldgovernanorganicmattersuch
asthehumanbrain.CHLmaybeaperfectsolutiontothedesignproblemthat
ourancestors'brainsfacedabout2.5millionyearsago(thestrongminimalist
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thesis(SMT)).30'Itisinterestingifitistrue.AsChomskysays,thecurrent
stageofbiolinguisticscorrespondstothephysicsofpre-Galileanera.31)The
studyofthethirdfactor(physics)ofthecomputationalprocedureofhuman
naturallanguagehasjustbegunandweneedatleastfivecenturiestoenjoy
thefruitsofthescientificenterprise(orHomosapiensmayendupbeingex-
tinctbeforethat).
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Notes
1)Uriagereka(2012:88)usesametaphor`bortex"insteadof"island."Accordingto
hismultiple-spell-out(MSO)hypothesis,atributarydomainthatismovedand
spelledouttothesemanticinterfacefromthemainstreamtreebecomesopaque
(vortex)forsub-extraction.
2)Chomsky's(1962)propositionwasbasedonapresentationatthe1958conference
ontheproblemsoflinguisticanalysisinEnglish.TheA-over-Aprinciplestates
thatifthephraseXofcategoryAisembeddedwithinalargerphraseZXW,which
isalsoaphraseofcategoryA,thennoruleapplyingtocategoryAappliestoX
(butonlytoZXW)(Chomsky1962).Ross(1967)schematizedthisstatementasfol-
lows.
????
Z
A
/1＼?
?
?
W
TheA-over-AprincipleassertsthatalltransformationswhichrefertoAmust
applytothetopmostinstanceofA,notthedominatedA,whichiscircled(ibid).
IfoneweakenstheprincipleintosomethingliketheA-over-Bprinciple,Ithink
thattheprinciplecapturesthebasicideaofthestrictcycle(orextension)condition,
whichprohibitsthecomputationtoreturntothepreviousstep.TheA-over-A
principleiscompatiblewiththeno-look-backandno-look-aheadprinciples.
3)ThefiveconditionsincludethecomplexNPconstraint,therightroofconstraint,
thecoordinatestructureconstraint,theleftbranchcondition,andthesentential
subjectconstraint.By"variable,"Rossmeansaterm,suchasawh-phrase,that
firstappearsatthepositionwhereitreceivesthesemantic(theta)roleandthen
movestoanotherposition,givingrisetoadifferentmeaning.Recentusageofthe
terminologyhasmadeitequivalenttoamathematicalvariable,onethatmustbe
deletedtosolveanequation.Afeaturesuchasstructuralcase(Case)isavariable
thatmustbedeletedfromthelanguagesystem.AmoreradicalviewseesCase
asavirus(justlikeacomputervirus)thatmustbecheckedoff(deleted)byanim一
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munesystem(thelanguagesystemasaviruscheckingsystem)(Piattelli-Palmarini
andUriagereka2004).
4)Chomsky(1973)definessubjacencyasfollows.
(i)a.
?
CategoryA"L-contains"categoryBifandonlyifAproperlycon-
tainsBandforallC$A,ifAcontainsCandCcontainsB,then
A=...C...,where...containsalexicalitem.
Bis"subjacent"toAifandonlyifAissuperiortoBandthereis
atmostonecycliccategoryCsuchthatCL-containsMMC(B)(mini-
malmajorcategorycontainingB)andCdoesnotcontainsA.
Forexample,thefollowingconditionisdefinedwithsubjacency.
(ii)NorulecaninvolveX,}7(Xsuperiorto}つinthestructure
_X_[。_Z_-WY『V_]_
where(a)ZisthespecifiedsubjectofWYZ
or(b)aisasubjectphraseproperlycontainingMMC(Y)andYis
subjacenttoX
or(c)YisinCOMPandXisnotinCOMP
or(d)YisnotinCOMPandaisatensedS.
5)Chomsky(1981:250)definesECPasfollows.
(i)
(ii)
(iii)
ECP:[.θ]mustbeproperlygoverned。
aproperlygoverns/3ifandonlyifagovernsa[anda*AGR].
agovernsyiffin[a...y...a...y...],where
(a)a=X°oriscoindexedwithy
(b)whereisamaximalprojection,ifdominatesythendominatesa
(c)ac-commandsy.
6)Huang(1982)definesCEDasfollows.
(i)CED:AphraseAmaybeextractedoutofadomainBonlyifBisprop-
erlygoverned.
(ii)XisproperlygovernediffXisgovernedbyalexicalhead.
CEDdictatesthatextractionoutofcomplementsisallowedbutextractionout
ofadjunctsandsubjectsisnot.
7)Aproperlygovernedemptycategoryisy-marked[+y],otherwise[-y].y-mark-
ingoccursbeforespell-outforanargumentchain,andafterspell-outforanon-
argument(adjunct)chain.Spell-out(SO)isanoperationthatstripssoundinforma-
tionfromastructureandsendsittothesensorimotorsystem.If[-y]existsat
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LF,theexamplebecomesunacceptable.Intermediateargumenttracescanbe
deletedbyLF,whereasintermediateadjuncttracescannotbedeleted(Lasnikand
Saito1984,1992).
8)Chomsky(1986:14)definesbarrierasfollows.
(i)yisabarrierfor(3iff(a)or(b):
a.yimmediatelydominates8,8ablockingcategory(BC)forQ;
b.yisaBCfora,y$IP.
(ii)yisaBCfor/3iffyisnotL-markedandydominates/3.
9)Chomsky(1995)generalizedRMasaconditiononderivation(movement),asinthe
following(Rizzi2011:223).Fstandsforfeature.
??ー?
...X+FZ+F Y+F...
10)
--)
ThedefinitionsofRM,MCLP,andUCAaregiveninsection2.
PhasesarevPandCP.Acomputationconcentratesonaphasetominimizeits
complexity.Chomsky(2000:108)proposedthephase-impenetrabilitycondition
(PIC)toexpresstheopacityofaphase.
(i)PIC
InaphaseawithheadH,thedomainofHisnotaccessibletooperations
outsidea,onlyHanditsedgeareaccessibletosuchoperations.
Moresimply,"theheadofaphaseis`inert'afterthephaseiscompleted,trigger-
ingnofurtheroperations"(ibid.107).Forexaminationandproblemsofphases,see
BoeckxandGrohmann(200'x.BoeckxandGrohmannandMiyamoto(2009)pointed
outthatallthesenotions(theA-over-Aprinciple,islandcyclicity,subjacency,bar-
rier,ECP,CED,RM,MCLP,UCA,andphases)raisethesamefundamentalissues
ofefficientcomputation.
12)Rizzi(2011:220-221)dividestheminimality(locality)conceptintointervention(a
closerintervenerwinsthegame)andimpenetrability(therearesomesyntactic
domainsthatareopaquetosyntacticoperations).TheformerincludesA-over-A
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principle,wh-condition,accessiblesubject,negativepolarityitem(NPI)licensing,
minimaldistanceprinciple,etc.Thelatterincludessubjacency,boundingnodes,
barriers,conditiononextractiondomain(CED),phases,etc.
13)IowetoMiyamoto(2009)thehistoricalsurveyofthesyntacticprinciples.
14)Therearethreemathematicalconditionsthatadistancedbetweenapointaand
apointb,indicatedasd(a,b),mustsatisfy(Toyama2011:54).
(i)Threeconditionsonadistanced(a,b):
①Whena=b,d(a,b)=0,Whena≠b,d(a,b)>0。
②d(a,b)=d(b,a).
③d(a,c)≦d(a,b)+d(b,c).
15)
16)
Supposethatwehaveastructure[...x...y...z...],wherexasymmetricallyc-com-
mandsy,whichasymmetricallyc-commandsz。Asforcondition①whenx=
y,d(x,y)ニ0.Whenx≠y,d(x,y)>0.Asforcondition②,d(X,Y)=d(y,x).
Asforcondition③,d(x,z)≦d(x,y)+d(y,z).AdistanceinCIILsatisfiesthethree
conditions.
INFL=T,unlessotherwiseindicated.
Analternativeistoinvoketheopacityhypothesisofspelled-outchunksofstruc-
ture,i.e.spelled-outstructureresistssub-extraction(NunesandUriagereka2000).
ThereadersarereferredtoUriagereka(2012:83-120)fortheproposalandanex-
cellentsummaryoftheproblem.Accordingtotheopacityhypothesis,unlikecom-
plements,adjunctsonceconstructedaresenttothePF(soundinterface)andbe-
comeanopaquedomainforfurtherextractionAssumemultiple-spell-outhypothe-
sis(MSO).MSOisfirstintroducedtoaccountfortheexternalizationproblemof
astructureasinthefollowing.
??
?? ?
??
??
????
TheinitialstepofMSOsendsthesub-structurewiththemothernode2tothe
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soundinterface,andtheorderthereinisdetermined.ThelaterstepofMSOsends
thewholestructurewiththemothernode1,andtheorderthereinisdetermined.
Importantly,theinternalorderof2isalreadydeterminedatthispointandnot
affected.
Adjunctsincludesubjects,RCs,andadjunct(clausal)PPs.Adjunctsarerela-
tivelyindependentelements.Thus,subjects,beingadjuncts,aresenttothePF
andbecomeanopaqueisland,whichresistssub-extraction.Complementsalways
appearwiththehead,andhencealwaysdependentonthehead.Thisapproach
iscompatiblewiththesilentvs.noisymovementdichotomy.Aspelled-outstruc-
turebecomesanislandonthepre-SOside,butnotonthepost-SOside.Thepoint
iswhetheramovementoccursbeforethefinalSO.Asilentmovementafterthe
finalSOisfreeasfollows.
(i)[即[Tpnani-okat-ta]hito]-olMary-watnagut-ta-no?
what-ACCbuy-PASTperson-ACCMary-TOPbeat-PAST-Q
`Wh
atisthethingxsuchthatMarybeatthepersonthatboughtx?'
ThecomplexNPhasbeenscrambledbeforethefinalSOandthewh-movement
occursafterthefinalSO.Thereisaremainingproblem.MSOcannotaccountfor
thefactthatanadjunctsub-extractionisruledoutinJapanese,asinthefollowing.
(ii)*Mary-wa[Np[Tpsonohon-onazekat-ta]hito]-onagut-ta-no?
Mary-TOPthebook-ACCwhybuy-PASTperson-ACCbeat-PAST-Q
`WhatisthereasonxsuchthatMarybeatthepersonthatboughtthebookforx?'
Theadjunctwh-phraseisextractedfromthecomplexNPafterthefinalSO.MSO
incorrectlypredictsthattheexampleshouldbeacceptable.However,whenthe
wholecomplexNPscramblestothefront,theexampleimproves.
(iii)?[NP[TPsonohon-onazekat-ta]hito]-oMary-wanagut-to-no?
thebook-ACCwhybuy-PASTperson-ACCMary-TOPbeat-PAST-Q
`WhatisthereasonxsuchthatMarybeatthepersonthatboughtthebookforx?'
ThecomplexNPscramblesbeforethefinalSO.AfterthefinalSO,theadjunct
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wh-phraseisfreetomoveoutoftheislandMSOcorrectlypredictsthis.Thecon-
trastindicatesthatthescrambledcomplexNPoccupiesthematrixCPSpecin(iii)
(Nishigauchi1986).Takahashi(1993)proposedthatascramblingcouldbeanovert
wh-movementinJapanese,asinthefollowing.
(iv)a.John-wa[cPMary-ganani-otabeta-ka]shiritagatteiru-no?
John-TOPMary-NOMwhat-ACCate-Qwant.to.know-Q
`DoesJohnwanttoknowwhatMaryate?'
OR`WhatisthethingxsuchthatJohnwantstoknowMaryatex?'
b.nani-o,John-wa[cYMary-gatitabeta-ka]shiritagatteiru-no?
what-ACCJohn-TOPMary-NOMate-Qwant.to.know-Q
`WhatisthethingxsuchthatJohnwantstoknowMaryatex?'
NOT`DoesJohnwanttoknowwhatMaryate?'
Intheexamplein(iv-b),thescrambledwh-phrasemovestothematrixCPSpec
andisfrozentherebeforethefinalSO.Thisisthereasonwhytheexamplelacks
thenarrowscopereadingofthewh-phrase.
17)Uriagereka(2012:99-100)pointsoutthatonemustnotuseaverbaskowa-gar-
ase-ru`fearful-AUX-CAUSATIVE-NONPAST'_`frighten'inthetestbecause
itisanunaccusativeverbthesubjectNPofwhichbehavesasanobjectNP.To
testthesubjectislandcondition,onemustuseexampleswithgenuinesubjectNPs.
UriagerekaverifiestherelevantdatainStepanov(2007)andconcludesthatthe
dataidealizationisinsufficient.Jurka,NakaoandOmaki(2011)(henceforth,JNO)
reportsthatLasnikandSaito(1992)observesthatthereisnosubject/objectasym-
metryintermsofsub-extractioninJapanese,asinthefollowing.
(i)a.??donohon-olMary-wa[NpJohn-gatikattakoto]-gamondai-dato
whichbook-ACCMary-TOPJohn-NOMboughtfact-NOMproblem-isthat
omotteiru-no?
think-Q
'WhichbookisitthatMarythinksthefactthatJohnboughtitisaproblem?'
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b.??donohon-01Mary-wa[John-gatkattakoto]-omondai-ni
which-book-ACCMary-TOPJohn-NOMboughtfact-ACCproblem-DAT
shiteiru-no?
making-Q
`WhichbookisitthatMaryiscallingthefactthatJohnboughtitintoquestion?'
Iobservethattheexamplesareacceptable.Ontheotherhand,JNO(2011:130-131)
reportsthatthereisastatisticallysignificantdifferenceinacceptabilitybetween
asub-extractionoutofthesubjectNPandasub-extractionoutoftheobjectNP
inJapanese.IshowtheskeletonofJNO'sexamples,whichcontainsunnecessarily
complexexpressions.
(ii)a.*sonosyashin-olMary-wa[cP[NPJohn-ga血sutetakoto]-ga
thepicture-ACCMary-TOPJohn-NOMdumpedfact-NOM
kenka-nogen'in-dato]uttaeta.
fight-GENcause-isthatclaimed
'MaryclaimedthatthefactthatJohndumpedthepictureisthecauseofthefight'
?
sonosyashin-01Mary-wa[cPJohn-ga[NPPRO血sutetakoto]-o
thepicture-ACCMary-TOPJohn-NOMdumpedfact-ACC
naisyo-nishiteitato]uttaeta.
secret-DATkeptthatclaimed
`MaryclaimedthatJohnkeptasasecretthefactthathedumpedthepicture.'
However,Iobservenosubject/objectasymmetryandtheexamplesarerelatively
acceptable.WecannotbelieveJNO'sresultjustbecausetheyhavestatisticdata.
Asignificantdifferenceappearswhenweidealizethedatamoreandkeepthesame
mainverbinthetest.Curiously,asub-extractionoutoftheobjectNPisworse.
(iii)a.?kodomo-olzannennakotoni[。,Mary-ga亡l
child-ACCto.one's.regretMary-NOM
::
koroshitatoiujijitsu]-ga
killedthatfact-NOM
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John-ohoomurisatta.
John-ACCburied.away
`Toone'sregret,thefactthatMarykilledthech dburi dJohnaway.'
b.*kodomo-01zannemakotoniJohn-ga[NPMary-gatkoroshitatoiujijitsu]-o
child-ACCto.one's.regretJohn-NOMMary-NOMkilledthatfact-ACC
hoomurisatta.
buried.away
'Toone'sregret,JohnburiedawaythefactthatMarykilledthechild.'
ThecontrastremainswhenwereplacethescrambledNPbyawh-phrase.
(iv)a.?dare-o、zannennakotoni[NpMary-ga自koroshitatoiujijitsu]-ga
child-ACCto.one's.regretMary-NOMkilledthatfact-NOM
John-ohoomurisatta-no?
John-ACCburied.away-Q
'Whoisthepersonxsuchthat,toone'sregret,thefactthatMarykilledx
buriedJohnaway?'
b.*dare-01zannennakotoniJohn-ga[NPMary-ga為koroshitatoiujijitsu]-o
child-ACCto.one's.regretJohn-NOMMary-NOMkilledthatfact-ACC
hoomurisatta-no?
buried.away-Q
'Whoisthepersonxsuchthat,toone'sregret,JohnburiedawaythefactthatMary
killedx?'
CEDcannotaccountforthecontrastIproposethatSMC(Maketheshortestmove-
ment)explainsthecontrast.Thatis,thescramblingoutoftheobjectNPcrosses
morenodesthanthescramblingoutofthesubjectNP.Therefore,thescrambling
outoftheobjectNPisworse.Rizzi(2011:235)introducesFriedmannetal.'s(2008)
observationthatnormaladultsandchildrenfrom3.5to5findobjectrelatives
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hardertounderstandthansubjectrelatives.Experimentswithpicture-matching
(scenario-matching)areoperatedonchildrenofthisageinModernHebrewand
theyfindsubjectrelativeseasiertocomprehend,asinthefollowing.
(v)?
??
Showmethelionthatwetstheelephant(90%correct)
Showmethechickthatthecowkisses(55%correct)
Ifoneassumesthatanphoneticallynulloperator(Op)movesfromtheoriginal
position(theunderlinedposition)totherelativeclauseCPSpec,Opcrossesno
DPin(v-a)(noRMviolation),whereasOpcrossesthesubjectDPin(v-b)(RM
violation).CEDcannotaccountforthecontrast,butRMcan.
18)Stepanov(2007)reportsthatthefollowinglanguageslackthesubjectislandeffect;
Japanese,Palauan,Navaho,Turkish,Hungarian,Russian,andGerman.According
toStepanov,theselanguageslacksubjectmovement,andthereforethesub-extrac-
tionispermitted.StepanovpresentsthefollowingEnglishexamplestoindicate
thatasub-extractionfromamoveddomaincausesunacceptability.
(i)a.??Whopdoyoubelieve[apictureoft,]tobeonsale?
b.??[VowelHarmony]2,Ithinkthat[articlesabout亡2]1,youshouldread亡1?
c.?*Who2doyouthinkthat[picturesof亡2]lJohnwanted亡1?
d.*Why2doyouwonder[howlikelytofixthecar亡2]lJohnis亡1?
Theexamplein(i-a)indicatesthatextractionoutofECMsubjectsisdegraded,
(i-b,c)extractionoutoftopicalizedphrasesisdegraded,and(i-d)extractionof
awh-phraseinCPSpecisdegraded.StepanovpresentsthefollowingGermanex-
amplestoshowthesamepoint.
(ii)a.[WelchesBuch]lhat[亡lzulesen]dirmehrspaβgemacht?
whichbookhastoreadyoumorefunmade
`Whichbookwas[toread]morefun?'
b.*[WelchesBuch]lsagtesie[cp[亡lzulessen][hat[ihrspaβgemacht]]]?
whichbooksaidshetoreadhadherfunmade
Intended:`Whichbookdidshesaythat[toread]wasfun?'
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Intheexamplein(ii-a),thesubjectNPremainsinsituintheoriginalposition
andthewh-extractionispossible.In(ii-b),thesubjectNPismovedtotheembed-
dedCPSpec(V2structure)andthewh-extractionisimpossible.Stepanovconsid-
erstheseexamplestoshowthatasub-extractionisimpossibleoutofamoved
domain.SeeUriagereka(2012:93)fortherelevantdiscussion.
19)Takahashi(1994:78)statesthatUCAandSMC(MCLP)accountforthecomplex
NPconditioneffectifweassumethatarelativeclause(RC)isanadjunctandthat
acomplexNPinvolvesanoperatormovement.However,theformerassumption
issufficientforUCAtowork.ThisisdesirablewhenweanalyzetheJapanese
complexNPconditioneffectbecauseitisnotclearwhethertheJapaneseRCin-
volvesanulloperatormovement.
20)Thisisoneofthepiecesofevidencethathumanlanguageisnotusableforcom-
municationandthatithasnotevolvedasaresultofthepressuretoadapttocom-
munication.Humanlanguageisnotusableifitcannotexpresssuchasimpleques-
tion.Ishowtwootherexamplesthatmightindicatethathumanlanguageisun-
usable.First,considerthefollowingexample.
(i)???John-wa[Mary-ga[B皿一gaSusan-onaguttato]ittato]shinjiteiru.
John-TOPMary-NOMBill-NOMSusan-ACChitthatsaidthatbelive
`JohnbelievesthatMarysaidthatBillhitSusan
.'
Thesentencein(i)hasjustthreeverbs.However,itisextremelydifficulttocom-
putethemeaning.Humanlanguageisnotusableifjustthreeverbscomplicate
thecomputation.Second,thehumanlanguagesystemisalie-producingsystem.
Itisnotusableforeverydaycommunicationbecausethefundamentalproperty
ofthissystemistoproduceliestodeceiveandkillothers(humanhistoryisthe
historyofwar).
21)Infact,Takahashi(1994:22)notesthefollowing:"...objectsusuallystayinsituat
leastinEnglish-typelanguages.Consequently,adjunctiontoobjectsshouldbe
permittedinovertsyntax(butnotinLFafterraisedtoSpec-AgroP)."However,
itiscontroversialwhetherobjectsstayinsituinovertsyntaxinEnglish-typelan-
guages.Moreover,ifCasecheckingandwh-movementoccurinLFinJapanese-
typelanguages,wh-movementmustoccurfirst,andthenthesystemgoesback
totheoriginalobjectpositiontoraisetheobjecttoAgr。P(vPSpec)inthesame
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component,whichviolatestheextension(cyclicity)conditionthatbarslookingback
atthepreviousstage.
22)Stepanov(200pointsoutproblemsofthepreviousstudiesonsubjectislandeffects.
Moreparticularly,weneedananalysiswhythesubjectNPisnotanislandina
certainsetoflanguages.Forexample,previousanalysestriedtoanswerthepuz-
zlebystipulatingthefollowing.
(i)Barriers/SubjacencyAnalyses
(ii)
(iii)
?
?
C.
INFLislexicalanditgovernsthesubjectNP.
INFLgovernstermstotherightinEnglish-typelanguages,whereas
totheleftinJapanese-type.ThesubjectNPisuniversallyontheleft
sideofthetree.
ThesubjectNPremainsinsidetheVPandtheVgovernsthesubject
NP。
Multiple-spell-out(MSO)Analysis(NunesandUriagereka2000)
Aspelled-outdomainbecomesopaquetosub-extraction.Inalanguage
inwhichthesubjectNPdoesnotundergoanintermediateSpell-Out(SO),
sub-extractionispossible.
ChainUniformityAnalysis(Takahashi1994)
Inalanguageinwhichthesubjectdoesnotundergomovement,sub-ex-
tractionispossible.AnadjunctandtheVPareconjoinedandformacon-
functionstructure.
Forbarriers/subjacencyanalyses,Stepanovsuggeststhattheyarebasedonad-
hocstipulations.ForMSOanalysis,Stepanovpointsoutthatthefactthatthesub-
jectisnotanislandinsomelanguagesisaproblemandthattheanalysisincorrectly
predictsthatthesubjectbecomesanislandinalllanguages.Stepanovpresents
thefollowingcounterexample.
(iv)Wholisthere[apictureof亡1]onthewall?
IfthesubjectofthesmallclauseundergoesanintermediateSO,theextraction
shouldbeexcluded.Forchainuniformityanalysis,Stepanovpointsoutthatthe
analysisincorrectlyrulesoutthefollowingsimpleadjunct-wh-extraction.
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(v)HowldidJohnfixthecar亡1?
Stepanovpointsoutthattheadjunct+VPconjuncthypothesisisastipulation.
Afterevaluatingpreviousanalyses,Stepanovproposesaneclecticanalysis:
UniformityCorollaryonAdjunction(UCA)asaPFrequirementforsubjectisland
effect,whileLateMergeforadjunctislandeffect(anadjunctcontainingawh-
phrasedoesnotmergewiththesentencetreewhenwh-movementtakesplace.
Therefore,thereisnowaythatthewh-phrasecanmovetothematrixCP.)
IpointoutsomeproblemsofStepanov'sreasoning.First,Isittruethatthe
subjectofasmallclauseisagenuinesubject?Second,isittruethattheadjunct
+VPconjuncthypothesisisastipulation?Third,intheexamplein(v),whatis
movingistheentireislanditself.Onemustdistinguishbetweensub-extraction
outofanislandandmovementoftheislanditselfFourth,howdoestheLateMerge
analysisexplainthefactthatthefollowingexampleallowsapair-listanswer,as
pointedoutbyStepanov.
(vi)Wholeft[afterBillreadwhat]?
Inthisexample,thelowerwh-phraseundergoessilentmovementafterthefinal
SOandsuchsub-extractionisfreeoutofanadjunctclause,asinJapanese-type
languages.
23)Uriagereka(2012:56)mentionsLinearCorrespondenceAxiom(LCA)andMirror
LCA(MEGA).
????
a.五 α1
Whenxasymmetricallyc-commandy,xprecedesy.
b.MLCA
Whenxasymmetricallyc-commandy,xfollowsy.
IproposethatLCAcomputesphrases(thelinearorderisrelativelyfree),whereas
MLCAcomputesheads(thelinearorderisrelativelyrigiduniversally).
24)Thefollowingexampledemonstratesthatasilentwh-movementoutofanisland
ispossibleinEnglish.Theexampleallowsapair-listanswer(e.g.,Maryleftafter
BillreadtheBible)aspointedoutbyStepanov.
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(i)Wholeft[afterBillreadwhat]?
Thelowerwh-phraseundergoessilentmovementafterthefinalSOandsuchsub-
extractionisfreeoutofanadjunctclause,asinJapanese-typelanguages.
25)Atypicalsimplephrasehasatleasttwomaximallyprojectingmothernodesas
in[Dp[Np_]].Atypicalcomplexphrasehasatleastfiveasin[Dp[Np[Np...][Tp[.p[vp
_]]]]].
26)ThereareevidenceforthecloserelationbetweenVandObj,whichindicateseasy
informationrecoverybetweenthetwoelements.Forexample,VchoosesObj
notSubinphraseselection(e.g.,Vsaycanselectac!ause,whileVkillcannot),
idiomformation(e.g.,kickthebucketcanbeanidiom,whileHekickedsomething
cannot),compoundformation(e.g.,inmanslaughter,manisObj),sequentialvoic-
ing(e.g.,getemono-gutapersonwitizarretastesinoo(notgetemono-u1)
vs.mushi-kui"worm-eaten"(notmushi-gui),andparametersetting(e.g.,the
headparameterissetbetweenVandObj).
27)Toobtainthecorrectempiricalresults,onemustassumemultiplication,notaddi-
tion,ofcostandthelargerdifferenceratiobetweensilentandnoisymovements.
28)Wecanexpresstheresultwithtwo-dimensionalvectorsthatconstituteagroup
underaddition.Inthevectora=[x,y],letxbethedifferenceinextractiontypes,
andythedifferenceincost.Giventwovectorsa=[x,y]anda'_[x',y'],A=a
+a'_[x,y]+[x',y']_[x+x',y+y'](Toyama2011:129).Thegrosscostofyin
AisthecomplexityofCxL.ThecomplexityofAdPP.Ad.SI(inwhichanadjunct
elementsilentlymovesoutofanadjunctclausalPP)isthefollowing.
(i)A=[x1+x2+x3+x4+x5+X6,yl+y2+y3+ya+y5+y6]
_[1十1十1十1十1十1,1十1十Q十1十p十1]
_[6,4]
Therefore,thecomplexityofAdPP.Ad.SI(type6)is4.ThecomplexityofC1.Ad.
Ns(inwhichanadjunctelementnoisilymovesoutofacomplexDP)isthefollow-
ing.
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(ii)A=[x1+x2+x3+x4+x5+x6+x7+x8+xg+x1。+xll+x12,
y1十y2十y3十y4十y5十y6十y7十y8十y9十y10十yll十y12]
=[1+1+1+1+1+1+1+1+1+1+1+1,1+1+p+1+p+1+2+0+0+0+3+3+6]
_[12,18]
29)
30)
31)
Therefore,thecomplexityofC1.Ad.Ns(type12)is18.Then,y=4isthemaximum
levelofcomplexitythatCHLcantolerateforgrammaticality,whereasy=18isthe
maximumlevelofcomplexityofthehithertoknown(observed)garden-pathsen-
tences,whichareungrammatical.Thefactthatthecomplexitylevelcanbedigit-
izedindicatesthattherearemanyothernonislandsandislandswithvariouscosts
inbetweenthesetypicalones.Astounacceptableexamples,thecostoftype7,
8,andgisthesame:y=6.Thecostdifferencebetweentype7andtype8isO,
thatbetweentype8andtypegisO,thatbetweentypegandtype10is3,that
betweentype10andtypellis3,andthatbetweentypellandtype12is6.Cru-
cially,thecostdifferenceincreases.Itisworthnotingthecontrastbetweentype
9(cost6)andtype12(cost18).Typegandtype12involvethesamemovingele-
mentandtheextractiondomain,namely,anadjunctelementmovesoutofacom-
AlexDP.TheyonlydifferinthattypegoccurssilentlyafterthefinalSOwhereas
type12takesplacenoisilybeforethefinalSO.Althoughtherespectivemonolingual
nativespeakersassignthesameoneasteriskeachfortheunacceptableexamples
whentypegandtype12belongedtodistinctlanguages,abilingualnativespeaker
whocomputesbothlanguageswouldreacttothedatabyreportingthattype12
isfarworsethantype9.Theexternalizationfactors(pronunciation)makeabig
differenceinthecomplexitycoshSeeMcCloskeyandWagers(2010)formoresta-
tisticalapproachestoislandeffect.
Foranintroductionofsnowflakestudy,seeNakaya(1940).
ForalopsidedbrainofHomohabilisasevidenceforthelanguagesystem(Broca's
area),seeSteele(1998).SeeOppenheimer(2003:380)foracriticismagainstthis
view.Oppenheimerpointsoutthat"theargumentforBroca'sareainHomohab-
illsislessconvincingsinceitreliestoomuchontheconceptofBroca'sareaas
aspeechorgan."
GalileoGalilei(1564-1642)wasanItalianastronomer,physicist,mathematician,
andphilosopher.Hewasoneofthefirstonestonoticethefundamentalproperty
ofthedigitalinfinityofhumannaturallanguage.BeforeGalileo,peopleweresafe
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andsecureinasolidrealityandtheycouldexplainreality.AfterGalileo,people
noticedthatalltheyhadwerevarious(logical)theoriesandthattherewasnosuch
thingasasolidreality.Atheoryvomitsreality.
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SomeProblemsoftheIslandExplanation
BasedontheMinimizeChainLinkPrinciple
(ShortestMovementCondition)andthe
UniformityCorollaryonAdjunction
ARIKAWAKoji
Abstract
IpointoutproblemsofUCA,inwhichDaikoTakahashiproposedtounify
MCLPandthebarriers.UCAisbasedonadhocassumptions.Ipropose
CCHtoaccountforvariousasymmetriesintheislandphenomenonwithout
UCA.CCHstatesthatislandeffectcomplexityisdigitizedandhencecalcu-
lablebymultiplyingthecostsofthreelevelsofcomplexity:thecomplexity
oftheislandstructure,themovingelement,andthemovementtypes.Anis-
landeffectwithgrosscostofcomplexityof40rlessisacceptable,whilethat
withgrosscostofcomplexityof60rmoreisunacceptable.Thefundamental
pointisthatcomputationalcomplexitymatters.Thethirdfactor(theprinci-
pleofcomputationalefficiency)deducescomputationalcomplexity.Bythe
thirdfactor,NoamChomskymeansfactorsthatarenotconnectedtothehu-
mangenome(DNA,thefirstfactor)ortoexperience(theexternalenvironment,
thesecondfactor).Thethirdfactor(theprincipleofefficientcomputation)
governsmanyinorganicmatterssuchasasnowflake,whichinessenceisa
pure(idealized)realizationoftheatomicstructureofHzOfreedfromtheheavy
restrictionsofgravityandpressure.Thehumannaturallanguagesystem
maybeapure(idealized)realizationofanetworkof150billionneuronsdevel-
opedbecauseofpartialliberationfromsomeoftheheavyrestrictionsand
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consequencesofgravity(consideringbipedalismanditsrelationshiptobrain
size)andthepressureofcommunicativeadaptation(wearefreetolie).CHL
maybeaperfectsolutiontoadesignproblemthatourancestors'brainsfaced
about2.5millionyearsago(SMT).
・・
